Carbon nanostructures interacting with vitamins A, B3 and C: ab initio simulations.
The energetic and structural properties of fullerenes, carbon nanotubes and graphene interacting with vitamins A, B3 and C were studied by first principles simulations. These vitamins, which have antioxidant activities, give support to the cellular metabolism, have biochemical, therapeutic and cosmetic functions, and when combined with carbon nanostructures may have their chemical instability controlled. In this work, the results illustrate that the strongest interaction is between vitamin A and graphene. The binding energies found for the interactions between carbon nanostructures and these vitamins range from 0.10 to 0.93 eV. For all the configurations studied, a physisorption regime is observed without significant changes in the chemical and physical properties of the adsorbed vitamins, which is relevant for a drug delivery system.